FW: University of Cincinnati - Volpe May 3 2010 Deliverable
Hilbert, Timothy (hilbertj) Benson.Bob 05/21/2010 10:36 AM

"Hilbert, Timothy (hilbertj)" <HILBERTJ@UCMAIL.UC.EDU>

Bob, I realize on Wednesday you sent out another draft of the RfC.
The day before that I received this from Leslie, commenting on your
previous correspondence. I was travelling this week and am trying
to get unburied from my emails. We will review the latest draft of
the RfC (and related outstanding issues) and have comments for you
on 5/27.

Thanks

Tim

D - LTS-Responses to LS, UC, DB.DOC D - ATTO0001.txt D - Responses to LS, UC,

DB.DOC - ATT00002.txt



To:
UC Group, Leslie Stayner, and David Berry


From:  Bob Benson


Re:  Comments on the draft RfC for Libby Amphibole


Thank you all for taking the time to review the draft assessment.  Your comments revealed a number of places where the document needs revision.  I will use most of your editorial suggestions.  There are some places where we “are not on the same page” and need to get there.


Page 1, Introduction


The wording in the Introduction is that used for all IRIS assessments.  I don’t think I should change from the canned language.  I understand.

Page 8


My paragraph on the Multi-Path Particle Dose Model was poorly worded.  The advantage of using the MPPD model is that it can use information on the concentration of the particle in inspired air, deposition in specific areas of the respiratory tract, and clearance from those areas to estimate the biologically effective dose in the target tissue.  Then the model is used to back calculate to a concentration of fibers in air that will lead to that biologically effective dose in the target tissue.  This approach can account for overload and saturation of clearance mechanisms that cannot be taken into account with only data on concentration of fibers in air and prevalence of adverse response.  In either case the RfC is still expressed as the concentration of fibers in air.  I will clarify the wording and delete wording that promises that a future revision will incorporate the modeling. I remain somewhat skeptical that a MPPD model would improve risk predictions since there are really no good examples for where this has been successfully used with epidemiologic data, but perhaps this would be a first.  In any case, seems moot since the model isn’t available.

Page 9 


Studies in laboratory animals are in progress at RTP.  However, I do not have any confidence that they will be finished and citable in the time frame needed to incorporate them into this assessment.  Might be worth mentioning that this work is in progress.

Page 10


The Sullivan publication doesn’t define SRR.  I assume it is Standardized Risk Ratio and is calculated using the referent group with a value of 1.0.   The SRR is a standardized rate ratio, which is a directly standardized rate ratio in which the weights are derived from the entire cohort.   The lowest or unexposed group is used as the referent group (SRR=1).  Documentation of how the SRR is estimated can be found at the NIOSH website  (http://www.cdc.gov/niosh/ltas/) 

Page 12 

I will probably drop Table 4-2.


Page 16, Table 4-8


I don’t know why the Amandus study did not show statistically significant results in the reanalysis by Armstrong presented in Table 4-8.  The effects were all significant in the original analysis presented in Table 4-6 and Table 4-7.  We don’t have the data necessary for a reanalysis.  Perhaps it is because they controlled for smoking an age neither of which one would be expect to be associated with pleural thickening or opacities.   They are most likely highly correlated with fibers-years and thus controlling for them might weaken the association with fiber-years.

Page 17


I will add a summary of the Vinikoor et al. study to Section 4.2.2.


Page 18


I am intending to report in Table 4-9 what was published in 1984.  I will change the wording to conform to the published paper, not the job titles from the thesis, and will use the number of significant as reported in the publication.


Page 19


I am assuming that UC will provide some better data on background exposure in Marysville for the new exposure reconstruction.


How did you calculate the 65% of all living workers from the original study?


Page 20


Throughout the document I will report the number of significant digits used in the published work.


Page 23


I will delete the “any radiographic change” line from Figure 5, but only present one figure.  Because discrete and diffuse pleural changes occur in different anatomical locations, I do not think it is appropriate to combine them. OK

Page 24


The correct value is 80/280 from Rohs.


Page 26


The questions about the Whitehouse, Noonan, and Pfau studies are reasonable.  I will try to incorporate the relevant information from the publications.  If I can’t find the relevant information, are you suggesting the studies are not valid and should not be included?  Because there is no exposure response information in any of the papers, I am including them only as a summary of published literature.  They are not used in the quantitative determination of the LEC05.  The immunotox results, however, do play an important role in the database uncertainty factor and need to be included in the document.  My changes here were strictly editorial.   I thought it read better to put the conclusion that these studies support the hypothesis of an immunologic effect at the end.   I do think its relevant to discuss these studies even though they can’t be used for exposure-response.

Page 27


I am summarizing here from ATS (2004).  Do you have alternative suggestions for wording? 

Page 29


I agree that only weak data support surface charge and surface reactivity as causative factors.  I will look for references.  Do you have some in mind?  I don’t but I think most of the research on this has been done by Brook Mossman at UVM.  This is all based on animal studies and there is no human data to support this.

Page 30


I am “borrowing” Figure 6.  I will change the title to focus on MOA for changes in the respiratory tract.  The focus of the figure is not autoimmune disease and I don’t think Annie would want to include that as an independent endpoint in her figure.  Do you think plaques need a separate line distinct from those at the bottom (translocation to pleura, leading to inflammation and cellular proliferation, leading to remodeling and leading to pleural fibrosis)?  If so, I can make a suggestion to Annie to include plaques.


Non-cancer effects in the respiratory tract are included in the MOA figure.


Page 31


I will include the 95% LCL in Table 5-1.  I am trying in the Table to make a clear comparison of the dose-response for the three studies.  I agree that the approach of dropping the two high doses from McDonald is not a good way of doing this.  The problem is that McDonald presented the exposure reconstruction in Table 4-4 for the full cohort.  However, Amandus (Table 4-6) lumped all workers with exposure >86 into one group.  As they were studying overlapping cohorts, the >86 group from Amandus will certainly contain workers with exposures comparable to what was presented by McDonald.  I think using the data in Table 4-8 where the exposure groupings are comparable would work better.  Is this acceptable? I am still not sure I understand the rationale for not using Amandus.

Page 32


I will include a clearer rationale for selecting the Rohs study as the principal study in Section 5.1.1.  Reasons will include a superior exposure reconstruction, lower cumulative exposure, a longer latency period after exposure to allow radiographic changes to appear, more recent radiographic analysis (I am assuming here that film quality and reader qualifications have advanced since 1986.  Correct?), and the increased prevalence of irreversible, but less serious, changes in the respiratory tract at lower exposure.  Therefore, this using these results will provide better public health protection.  Should any reasons be deleted or added?  Sounds like these are good reasons for selecting Rohs.  I think it is critically important that you explicitly state these reasons for choosing Rohs.

Page 32


I don’t clearly understand the distinction being made between survival data and cross-sectional data.  Leslie’s paper on chrysotile dimensions and respiratory disease used the Cox Regression as the only statistical method of analysis for what seems to me to be a comparable situation to Marysville, except the chrysotile paper was a mortality study.  What am I missing?  The Marysville study is a cross-sectional study (i.e. disease and exposure measured at one point in time).  The NIOSH study is a retrospective cohort mortality study in which study subjects were followed over time.   Survival methods such as the Cox proportional hazards model are only appropriate for studying studies with followup of the study subjects over a period of time.   The primary outcome in a survival analysis is survival time.  You can’t measure this in a cross-sectional study.

Page 33


The distinction I am trying to make between the logistic regression and the benchmark dose analysis is using individual data for the logistic regression analysis versus grouped data for the benchmark dose analysis, not whether the function is linear or logistic.  Do you have a suggestion for alternative wording to clarify?  The benchmark dose is not a model but a point of departure.    My understanding is that when you run the BD models that you have a choice of different model types (e.g. probit or logistic).   Looking at the webpage for the BD software it states that “This latest version (2.1.1) contains thirty (30) different models that are appropriate for the analysis of dichotomous (quantal) data (Gamma, Gamma-BgDose, Dichotomous Hill, Logistic, Logistic-BgResponse, Log-Logistic, Multistage, Multistage-BgDose, Probit, Probit-BgResponse, Log-Probit, Log-Probit-BgDose, Quantal-Linear, Weibull, Weibull-BgDose, Multistage-Cancer and Multistage-Cancer-BgDose), continuous data (Linear, Polynomial, Power, Hill and four (4) Exponential models), nested developmental toxicology data (NLogistic, NCTR, and Rai & Van Ryzin) and concentration-time data (ten Berge and Toxicodiffusion).”  Note that logistic is one of the options.  Perhaps I am missing something here.

Page 34


RfCs are expressed as continuous exposure (24 hrs/day, 365 days/year for a lifetime of about 70 years).  I will clarify the wording. OK.

Whether this is a large or small study depends on your point of view.  It is small relative to many epidemiological studies, but large compared to the typical laboratory animal study used by EPA to derive reference values.  The point I was trying to make is that this study is large enough to detect a 5% increase in the adverse response given the size of the cohort used in the analysis.  I will adjust the wording.


Page 35


The limit of detection is certainly important.  However, this is a risk management issue.  If compliance with a health based standard cannot be verified using existing analytical methods, then EPA typically uses the limit of detection as the compliance standard.


Page 37


The issue about the latency period and increased adverse responses appearing later is important.  I can include “with conventional x-ray techniques”  and add a sentence stating that if more sensitive health assessment techniques are used (HRCT), the prevalence of adverse responses is likely to be higher.  Do you have some suggested wording?


Page 38


The issue I am trying to deal with by using Figure 8 is whether there is a bias because we have no industrial hygiene data before 1972.  This is extremely important and could be a showstopper for NCEA.


I am trying to find a good way of showing that the slopes of the curves (full cohort versus those hired after 1972) are relatively similar, not identical.  Therefore, there is not a huge error resulting from the fact that we have no industrial hygiene data before 1972 when the facility might have been dustier with an increased concentration of Libby Amphibole fibers.  Do you have any suggestions on how to present this more clearly or some other way of dealing with the issue?


Page 39


Is this RfC biased high or low?  This is extremely important!  Here is my logic.  The uncertainty factor is 30.  The exposure at the LEC05 is estimated as 0.07 fibers-yr/cc.  If the exposure really needed to get to the LEC05 is 0.14, then exposure is underestimated.   The RfC using 0.07 fibers-yr/cc and the 30 UF is 0.002; The RfC using 0.14 fibers-yr/cc and the 30 UF is 0.005.  Therefore, underestimating the exposure in this situation is health protective.  I think we may be getting two different exposure issues mixed up here.   What I means is that if the cumulative fiber exposure in the epidemiologic study (Rohs) then the slope and the risk estimates based on this slope with be overestimated.   I agree that given you have used a large uncertainty factor (30) and the lower bound of the effective concentration that the resulting LECO5 is probably well under the true LEC05.

Page 45


Using the Cox Proportional Hazard Regression is an important issue for NCEA.  This is an area where I need some expert advice and a very strong rationale why this methodology is not appropriate for the data we have.  As I read Leslie’s paper on chrysotile fibers where the Cox Regression was the only statistical method used, I don’t see a difference in the two situations.  Am I missing something?  Yes you are as discussed above.

Page 46


Is deleting covariates appropriate?   Again, this is extremely important!


I am not aware of any information that suggests that smoking, body mass index, and sex are independent risk factors for discrete or diffuse pleural thickening.  Why should they be included in the regression analysis to calculate the LEC05?  I grant that body fat could cause misdiagnosis of pleural thickening, but showing no statistically significant correlation should allow the conclusion that this is not an independent risk factor for the effect.  Including covariates was also an issue raised by Suresh Moolgavkar in the criminal trial.  As mentioned above, I can’t see much reason for adjusting for these covariates as I don’t believe they are independent risk factors for these diseases.   

Cox model and stop time?  I made a wording error here.  Because the calculation was successful, I think the correct term here is that the lag time is zero.  Because there was only a relatively small increase in exposure after 1980 and the long latency period between end of exposure and evaluation of health endpoint, including a lag time did not improve the fit.  I think this was the same reasoning used in Leslie’s paper on chrysotile fibers.  What is the correct wording to use to avoid a misinterpretation?  Again I can’t see using the Cox model at all for these type of data.

Page 46


Why include Benchmark Dose Modeling?  EPA rarely has individual exposure and health outcome data to use in a risk assessment.  We usually have only grouped data from epidemiological studies or laboratory animal studies.  Therefore, most EPA risk assessors do not have experience evaluating individual data.  Most EPA risk assessors, however, have familiarity with Benchmark Dose methodology and most trust the results.  Therefore, I am including the Benchmark Dose results as a bridge to convince EPA risk assessors that the analysis of the individual data for Libby Amphibole is reliable because the results using the two different methods are about the same.  OK
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Leslie Thomas Stayner, PhD

Professor and Director

Division of Epidemiology and Biostatistics

School of Public Health

University of Illinois at Chicago MC923

1603 West Taylor Street

Chicago, Illinois  60612-4392

lstayner@uic.edu

312 355 3693



On May 5, 2010, at 6:40 AM, Hilbert, Timothy (hilbertj) wrote:



> Thanks Leslie....I think the majority of the discussion/decisions  

> still lie ahead, beginning in the second half of May.  The only  

> items for review right now would be the 5/3 deliverable and Bob's  

> response re: our Draft RfC comments (attached).

>

> Carol/Jim/Grace, Is there anything Leslie should be working on  

> presently?

>

> Tim

>

>

>

> -----Original Message-----

> From: Leslie Stayner [mailto:lstayner@uic.edu]

> Sent: Tuesday, May 04, 2010 10:49 PM

> To: Hilbert, Timothy (hilbertj)

> Subject: Re: University of Cincinnati - Volpe May 3 2010 Deliverable

>

> Hi Tim- just wondering if there is anything I should be doing on this

> project.   I did not invoice for April because I really haven't spent

> any time on this project.   Leslie

>

>

> Leslie Thomas Stayner, PhD

> Professor and Director

> Division of Epidemiology and Biostatistics School of Public Health  

> University of Illinois at Chicago MC923

> 1603 West Taylor Street

> Chicago, Illinois  60612-4392

> lstayner@uic.edu

> 312 355 3693

>

> On May 3, 2010, at 1:47 PM, Hilbert, Timothy (hilbertj) wrote:

>




To:
UC Group, Leslie Stayner, and David Berry


From:  Bob Benson


Re:  Comments on the draft RfC for Libby Amphibole


Thank you all for taking the time to review the draft assessment.  Your comments revealed a number of places where the document needs revision.  I will use most of your editorial suggestions.  There are some places where we “are not on the same page” and need to get there.

Page 1, Introduction


The wording in the Introduction is that used for all IRIS assessments.  I don’t think I should change from the canned language.


Page 8


My paragraph on the Multi-Path Particle Dose Model was poorly worded.  The advantage of using the MPPD model is that it can use information on the concentration of the particle in inspired air, deposition in specific areas of the respiratory tract, and clearance from those areas to estimate the biologically effective dose in the target tissue.  Then the model is used to back calculate to a concentration of fibers in air that will lead to that biologically effective dose in the target tissue.  This approach can account for overload and saturation of clearance mechanisms that cannot be taken into account with only data on concentration of fibers in air and prevalence of adverse response.  In either case the RfC is still expressed as the concentration of fibers in air.  I will clarify the wording and delete wording that promises that a future revision will incorporate the modeling.


Page 9 


Studies in laboratory animals are in progress at RTP.  However, I do not have any confidence that they will be finished and citable in the time frame needed to incorporate them into this assessment.


Page 10


The Sullivan publication doesn’t define SRR.  I assume it is Standardized Risk Ratio and is calculated using the referent group with a value of 1.0.


Page 12

I will probably drop Table 4-2.


Page 16, Table 4-8


I don’t know why the Amandus study did not show statistically significant results in the reanalysis by Armstrong presented in Table 4-8.  The effects were all significant in the original analysis presented in Table 4-6 and Table 4-7.  We don’t have the data necessary for a reanalysis.  


Page 17


I will add a summary of the Vinikoor et al. study to Section 4.2.2.


Page 18


I am intending to report in Table 4-9 what was published in 1984.  I will change the wording to conform to the published paper, not the job titles from the thesis, and will use the number of significant as reported in the publication.

Page 19


I am assuming that UC will provide some better data on background exposure in Marysville for the new exposure reconstruction.


How did you calculate the 65% of all living workers from the original study?


Page 20


Throughout the document I will report the number of significant digits used in the published work.


Page 23


I will delete the “any radiographic change” line from Figure 5, but only present one figure.  Because discrete and diffuse pleural changes occur in different anatomical locations, I do not think it is appropriate to combine them.


Page 24


The correct value is 80/280 from Rohs.


Page 26


The questions about the Whitehouse, Noonan, and Pfau studies are reasonable.  I will try to incorporate the relevant information from the publications.  If I can’t find the relevant information, are you suggesting the studies are not valid and should not be included?  Because there is no exposure response information in any of the papers, I am including them only as a summary of published literature.  They are not used in the quantitative determination of the LEC05.  The immunotox results, however, do play an important role in the database uncertainty factor and need to be included in the document.


Page 27


I am summarizing here from ATS (2004).  Do you have alternative suggestions for wording?


Page 29


I agree that only weak data support surface charge and surface reactivity as causative factors.  I will look for references.  Do you have some in mind?


Page 30


I am “borrowing” Figure 6.  I will change the title to focus on MOA for changes in the respiratory tract.  The focus of the figure is not autoimmune disease and I don’t think Annie would want to include that as an independent endpoint in her figure.  Do you think plaques need a separate line distinct from those at the bottom (translocation to pleura, leading to inflammation and cellular proliferation, leading to remodeling and leading to pleural fibrosis)?  If so, I can make a suggestion to Annie to include plaques.

Non-cancer effects in the respiratory tract are included in the MOA figure.


Page 31

I will include the 95% LCL in Table 5-1.  I am trying in the Table to make a clear comparison of the dose-response for the three studies.  I agree that the approach of dropping the two high doses from McDonald is not a good way of doing this.  The problem is that McDonald presented the exposure reconstruction in Table 4-4 for the full cohort.  However, Amandus (Table 4-6) lumped all workers with exposure >86 into one group.  As they were studying overlapping cohorts, the >86 group from Amandus will certainly contain workers with exposures comparable to what was presented by McDonald.  I think using the data in Table 4-8 where the exposure groupings are comparable would work better.  Is this acceptable?


Page 32

I will include a clearer rationale for selecting the Rohs study as the principal study in Section 5.1.1.  Reasons will include a superior exposure reconstruction, lower cumulative exposure, a longer latency period after exposure to allow radiographic changes to appear, more recent radiographic analysis (I am assuming here that film quality and reader qualifications have advanced since 1986.  Correct?), and the increased prevalence of irreversible, but less serious, changes in the respiratory tract at lower exposure.  Therefore, this using these results will provide better public health protection.  Should any reasons be deleted or added?


Page 32


I don’t clearly understand the distinction being made between survival data and cross-sectional data.  Leslie’s paper on chrysotile dimensions and respiratory disease used the Cox Regression as the only statistical method of analysis for what seems to me to be a comparable situation to Marysville, except the chrysotile paper was a mortality study.  What am I missing?


Page 33


The distinction I am trying to make between the logistic regression and the benchmark dose analysis is using individual data for the logistic regression analysis versus grouped data for the benchmark dose analysis, not whether the function is linear or logistic.  Do you have a suggestion for alternative wording to clarify?


Page 34

RfCs are expressed as continuous exposure (24 hrs/day, 365 days/year for a lifetime of about 70 years).  I will clarify the wording.


Whether this is a large or small study depends on your point of view.  It is small relative to many epidemiological studies, but large compared to the typical laboratory animal study used by EPA to derive reference values.  The point I was trying to make is that this study is large enough to detect a 5% increase in the adverse response given the size of the cohort used in the analysis.  I will adjust the wording.


Page 35


The limit of detection is certainly important.  However, this is a risk management issue.  If compliance with a health based standard cannot be verified using existing analytical methods, then EPA typically uses the limit of detection as the compliance standard.


Page 37


The issue about the latency period and increased adverse responses appearing later is important.  I can include “with conventional x-ray techniques”  and add a sentence stating that if more sensitive health assessment techniques are used (HRCT), the prevalence of adverse responses is likely to be higher.  Do you have some suggested wording?


Page 38

The issue I am trying to deal with by using Figure 8 is whether there is a bias because we have no industrial hygiene data before 1972.  This is extremely important and could be a showstopper for NCEA.


I am trying to find a good way of showing that the slopes of the curves (full cohort versus those hired after 1972) are relatively similar, not identical.  Therefore, there is not a huge error resulting from the fact that we have no industrial hygiene data before 1972 when the facility might have been dustier with an increased concentration of Libby Amphibole fibers.  Do you have any suggestions on how to present this more clearly or some other way of dealing with the issue?


Page 39


Is this RfC biased high or low?  This is extremely important!  Here is my logic.  The uncertainty factor is 30.  The exposure at the LEC05 is estimated as 0.07 fibers-yr/cc.  If the exposure really needed to get to the LEC05 is 0.14, then exposure is underestimated.   The RfC using 0.07 fibers-yr/cc and the 30 UF is 0.002; The RfC using 0.14 fibers-yr/cc and the 30 UF is 0.005.  Therefore, underestimating the exposure in this situation is health protective.


Page 45


Using the Cox Proportional Hazard Regression is an important issue for NCEA.  This is an area where I need some expert advice and a very strong rationale why this methodology is not appropriate for the data we have.  As I read Leslie’s paper on chrysotile fibers where the Cox Regression was the only statistical method used, I don’t see a difference in the two situations.  Am I missing something?


Page 46

Is deleting covariates appropriate?   Again, this is extremely important!


I am not aware of any information that suggests that smoking, body mass index, and sex are independent risk factors for discrete or diffuse pleural thickening.  Why should they be included in the regression analysis to calculate the LEC05?  I grant that body fat could cause misdiagnosis of pleural thickening, but showing no statistically significant correlation should allow the conclusion that this is not an independent risk factor for the effect.  Including covariates was also an issue raised by Suresh Moolgavkar in the criminal trial.

Cox model and stop time?  I made a wording error here.  Because the calculation was successful, I think the correct term here is that the lag time is zero.  Because there was only a relatively small increase in exposure after 1980 and the long latency period between end of exposure and evaluation of health endpoint, including a lag time did not improve the fit.  I think this was the same reasoning used in Leslie’s paper on chrysotile fibers.  What is the correct wording to use to avoid a misinterpretation?


Page 46


Why include Benchmark Dose Modeling?  EPA rarely has individual exposure and health outcome data to use in a risk assessment.  We usually have only grouped data from epidemiological studies or laboratory animal studies.  Therefore, most EPA risk assessors do not have experience evaluating individual data.  Most EPA risk assessors, however, have familiarity with Benchmark Dose methodology and most trust the results.  Therefore, I am including the Benchmark Dose results as a bridge to convince EPA risk assessors that the analysis of the individual data for Libby Amphibole is reliable because the results using the two different methods are about the same.
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